Homocystinuria was described in 1962 by Field, Carson, Cusworth, Dent, and Neil and later in the same year by Gerritsen, Vaughn, and Waisman. A further case was reported by Komrower and Wilson (1963) ; in this case and the ones described by Field et al., the patients presented a characteristic picture of congenital bilateral dislocation of the eye lens, iridodenesis, genu valgum, pes planum, and kyphoscoliosis. They had fair brittle hair (though some later cases lack this feature (Schimke, McKusick, Huang, and Pollack, 1965) Westall (1963) studied the first reported case in more detail and carried out biochemical investigations, showing that there was an increased level of methionine and a readily detectable level of homocystine in the blood plasma, and an increased excretion of these sulphur-containing amino acids in the urine. Moreover, the urinary homocystine was isolated in crystalline form and subjected to chemical analysis to confirm its identity. Gerritsen and Waisman (1964) reported on the absence of cystathionine in the brain of their first patient who had died of the disease and this observation was confirmed by Brenton, Cusworth, and Gaull (1965) who examined the brain in a further fatal case. As a result of these observations it was suggested that the clinical picture of the disease arose from a failure to convert methionine to cystine, due to the lack of a specific enzyme. Mudd, Finkelstein, Irreverre, and Laster (1964) demonstrated extremely low activity of cystathionine synthetase in liver tissue obtained Received July 18, 1966. by percutaneous biopsy from two affected patients, and compared these results with those obtained from relatives of the homocystinuric patients and from normal controls . Further evidence for the existence of an enzymic block preventing the conversion of methionine to cystine has recently been provided by Brenton, Cusworth, Dent, and Jones (1966) who showed clearly that a homocystinuric child under dietetic control required cystine as an essential amino acid, and could not be maintained in positive nitrogen balance on a diet providing methionine but no cystine.
When homocystinuric patients are fed a normal diet they accumulate methionine in their body fluids and tissues: there is an abnormal amount of circulating homocystine and a lack of cystathionine in certain tissues. In devising a form of therapy for these patients it seemed justifiable to approach the question of diet in one of two ways. The first would be to reduce the methionine intake to minimal requirements and to supplement the diet with additional cystine, on the assumption that either excess methionine or homocystine is detrimental to the subject and gives rise to the clinical picture previously described. The second approach would be based on the assumption that the disease is due to a deficiency of cystathionine and not to the raised plasma levels of methionine and homocystine, and to supply to the patient cystathionine, an amino acid which is not a constituent of a normal diet.
Cystathionine is very expensive and is rapidly excreted in the urine; moreover, no known function has been found for this compound. For these reasons we decided that a low methionine-high cystine diet should be tried first. The opportunity to test this form of therapy arose in 1964 and we are reporting on the condition of a homocystinuric child, now 2 years and 3 months old, who has been on this dietary regime since the age of 2 weeks. Perry, Dunn, Hansen, MacDougall, and Warrington (1966) have recently reported on their experience after feeding a homocystinuric child for six months on a similar diet with the same objective.
Case History In February 1964, two children aged 13j years and 7 years, respectively, were referred by Dr. R. M. Forrester; they showed the clinical signs of homocystinuria and were proved to be so following biochemical investigations. There were also two normal children in the family, both girls aged 8 and nearly 11 years. An eldest child had died at 61 months, the cause being diagnosed as pneumonia. While these investigations were in progress, the mother gave birth to her sixth child, P.W., on April 14, 1964. This child was delivered by normal, vertex presentation, weighing 2-9 kg., length 49 cm. Initial examination was normal and blood was taken and urine collected at 9 hours for examination ( Table I ). The baby was transferred to the Royal Manchester Children's Hospital where she was given evaporated milk feeding. The urine was examined on alternate days and blood was taken on day 3 and day 9. On day 3 the plasma methionine was 1 * 5 mg./100 ml. and homocystine 0 4 mg./100 ml., a trace of homocystine being detected in the urine. Methionine (500 ,ug./mg. creatinine) and homocystine (740 ,tg./mg. creatinine) were detected in the urine on day 5, and on day 9 the plasma methionine and homocystine levels were significantly raised to 26*8 and 1*2 mg./100 ml., respectively. We considered that these figures justified a biochemical diagnosis of homocystinuria. The child was immediately placed on the low methionine diet which she has received with continuing modification ever since (Table II) Tr., trace; ND, none detected.
further study. She is now 2 years and 3 months of age and is in excellent health ( Fig. 1 ). She weighs 11 * 8 kg. and measures 86 cm., she walks, talks, feeds herself, and plays normally with other children. She has, as yet, not gained full control of her sphincters. Routine examination was normal apart from an occasional erythematous rash in the napkin area and some degree of genu valgum. Diet. The amino acid feed was based on the formula suggested by Westall (1963) for the dietary treatment of maple syrup urine disease. Gelatin, a protein which is deficient in methionine and branch chain amino acids, was the main constituent, to which were added certain essential amino acids and cystine but not methionine (see Appendix). Fat, carbohydrate, minerals, and a full complement of vitamins were also incorporated (Appendix). The initial feed provided 28 mg. methionine and 24 mg. cystine per kg. body weight. This diet quickly reduced the plasma methionine level to within normal range, and it was soon necessary to increase the methionine intake to 35 mg./kg. by the addition of 50 ml. milk each day. The plasma cystine levels remained low at this time, so the intake was increased from 24 to 76 mg./ kg. This had little effect. We wondered whether this might be due to poor absorption of cystine in the gut because of its low solubility, so, at 6 months, the more soluble calcium cystinate (72% cystine equivalent) was given increasing the total cystine intake to 121 mg./kg. At this time, with the addition of 100 ml. of milk each day, the methionine intake was at its highest (42 mg./kg.).
The daily intake of the respective amino acids was in all cases, other than methionine, above the suggested intake necessary for growth (Table III) , and at the 17th This two-year experience of feeding a lowmethionine diet is encouraging. It has been possible to maintain satisfactory, if not ideal, control of the plasma levels of methionine and homocystine (Table II) . Although the cystine levels were low for several months, the child has grown well ( Fig. 2  and 3) , and the more recent levels have been nearer the normal range. Her physical and mental development has been normal, and so far, apart from a tendency to show genu valgum, there are no signs of the more serious stigmata of homocystinuria. It was particularly gratifying to find that in her most recent test there was no sign of increased platelet stickiness. Her mother is convinced that P.W. at this age is much brighter than were her affected but untreated sibs and is very like her normal sisters. Nevertheless, one must remember that several of the children reported on earlier were apparently normal for the first few years of life (Komrower and Wilson, group.bmj.com on October 20, 2017 -Published by http://adc.bmj.com/ Downloaded from 1963) and for this reason considerable reservations must be made in respect of the long-term prognosis. We have been encouraged to try a modified diet in two cases where fits were a feature of the clinical picture, with encouraging results, as the fits were controlled more easily, and, in one case, the general development was noticeably advanced. At the present time, it is our intention to maintain this lowmethionine diet indefinitely. We feel that the widespread physical disturbance, which would seem to be progressive in the absence of any dietary therapy, demands such an approach. Calcium cystinate 10 g. Calcium pantothenate 0 56 g. All the above substances are very carefully mixed together and are fed at the rate of 3 * 3 g. per day for each kilogram body weight.
Mineral mixture Calcium lactate 450 g., calcium chloride (CaCl1, 2H20) 30 g., dipotassium hydrogen phosphate 150 g., disodium hydrogen phosphate 100 g., magnesium sulphate 80 g., potash alum 3 mg., sodium molybdate 3 mg., ferrous sulphate 2 g., copper sulphate 200 mg., zinc chloride 200 mg., manganese sulphate 200 mg., potassium iodide 8 mg., and cobalt sulphate 3 mg.
After very careful mixing the mineral mixture is fed at the rate of 2 * 5 g. per day for each kilogram body weight. In addition, per kilogram body weight; Arachis oil 8 ml.; sucrose 13 g.; vitamin mixture 1 Abidec 0 6 ml.; and vitamin mixture 2 1 -0 ml., as follows: folic acid 25 mg.; choline chloride 3 *75 g.; p-amino-benzoic acid 50 mg.; inositol 50 mg., biotin 2 -5 mg., vitamin B12 500 ,ug., all dissolved in 50 ml. of water and kept unfrozen in a refrigerator.
Alternative to vitamin mixture (1) and (2) Place in i-pint measure-the Amino acid mixture, the Mineral mixture, and fill to the i-pint mark with boiled water. Stir until the solids are mostly dissolved and pour into the mixer and run at half speed for 1 min. Pour the contents of the mixer into the stock bottle and add boiled water to a final volume of 500 ml.
When cool add the vitamin solutions and shake to mix. Store in refrigerator. Give as feeds, 100 ml. x 5. Warm before feeding.
* The amounts of the vitamin solutions need not be increased as are the other components of the mixture as the infant increases in weight.
